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Summary 

 

We compared alterations in the red blood cell count and alterations in 

hemoglobin concentration in patients suffering from rectal cancer that have been 

undergoing 5-flurouracil and folic-acid therapy. The red blood cell count and 

hemoglobin concentrations were measured by automated analyzer. We analyzed that 

at the middle of the dose cycle, each red blood cell had maximum concentration of 

hemoglobin than at the start of the treatment. But at end of the chemotherapy, each 

red blood cell had lower concentration of hemoglobin.  
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Introduction 

 

With 655,000 deaths worldwide per year, rectal carcinoma is the fifth most 

common form of cancer in the United States and the third leading cause of cancer-

related death in the Western world (1-3). It has been well established that malignancy 

and chemotherapy leads to anemia (4). But the extent and relationship of red blood 

cell count with hemoglobin concentration in patients suffering from cancers and 

undergoing chemotherapy is a burning issue that may lead to the better management 

(5,6).  

Purpose of this study was to compare alterations in red blood cell count with 

alterations in hemoglobin concentration in patients suffering from rectal cancer and 

have been undergoing 5-flurouracil and folic-acid therapy.  
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Materials and Methods 

Subjects  
 Blood samples were collected from 50 patients with carcinoma of rectum 

admitted in NORI (Nuclear medicine, Oncology & Radiotherapy Institute) Hospital, 

Islamabad, Pakistan. They were informed to participate in the study.  
 

Project Design 

These patients were undergoing a treatment with 5-Flourouracil. First blood 

sample was taken before the start of chemotherapy; labeled as AD 0 (After Dose 0). 

Second sample was taken after first dose; labeled as AD 1 (After Dose 1) next after 

second dose and so on; upto last (sixth) dose. One dose of 5-Flourouracil consists of 

12 mg/Kg body weight, once a day for five consecutive days. The patients were also 

receiving 0.6 mg/Kg body weight folic acid with each medication.  
 

Estimation of RBC Count & Hemoglobin 

Red blood cell count and hemoglobin concentrations were measured by 

automated analyzer. 
 

Statistical Analysis 

Means + standard deviations for Red blood cell count and hemoglobin 

concentrations were calculated by using computer program SPSS 11.0 version. 

Results 

Normal Value of RBC count for men is 4.2-5.4 x 106/µL and for women is 

3.6-5.0 x 106/µL while the normal Value of Hemoglobin for men is 14-18 g/dL and 

for women is 12-16 g/dL (3). It was very interesting that not a single female with 

rectal cancer was seen. Means along with standard deviation of the values of RBC 

count and Hemoglobin concentration of the patients receiving 5-Flourouracil and folic 

acid after each dose are given in the table 1. RBC count before the start of 

chemotherapy was 4.35 x 106 /µL with Hemoglobin concentration as 4.18 x 3 g/dL. 
RBC count after the completion of chemotherapy was 4.4 x 106 /µL with Hemoglobin 

concentration as 3.92 x 3 g/dL. 

Table 1: Means values of RBCs Count with Hemoglobin (Hb) after Each Dose 

AFTER DOSE RBC(x10
6
 /µL) Hb (x3 g/dL) 

AD0 4.35 4.18 

ADl 
4.3  

 
4.23 

AD2 4.24 4.21 

AD3 4.07 4.23 

AD4 4.23 4.18 

AD5 4.27 4.05 

AD6 4.4 3.92 
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       Comparison of RBC count with hemoglobin concentration (mean values) after 

each dose of patients with carcinoma of rectum taking 5-flourouracil and folic acid is 

represented in figure 1.  

 

 
 

 

Figure 1: Comparison of RBC count with hemoglobin concentration 

 

 

Discusion 

 

The incidence of rectal malignancy is slightly higher in males than in females 

(2). But in this study, not a single case of rectal carcinoma in female indicates that in 

Pakistani population, incidence of rectal malignancy is greatly higher in males than in 

females. But this may be proved by increasing the study size. 

Overall three factors are affecting on hemoglobin concentration and red blood 

cell count: Cancer, 5-Flourouracil and Folic acid. Rectum carcinoma decreases both 

hemoglobin concentration and red blood cell count (7). 5-Flourouracil is an analog of 

uracil, a nucleotide used for the synthesis of RNA and ultimately proteins including 

globin of hemoglobin. Thus it causes decrease synthesis of hemoglobin. Folic acid is a 

precursor of folate which is used for synthesis of both RNA and DNA. Thus folic acid 

increases both hemoglobin concentration and red blood cell count. Therefore, we may 

see that at the middle of the dose cycle, each red blood cell has more concentration of 

hemoglobin than at the start. But at the end, each red blood cell has less concentration 

of hemoglobin. 

It is concluded from this study that at middle of the treatment, red blood cells 

have maximum concentration of hemoglobin; but after the completion of treatment, 

red blood cells have lesser concentration of hemoglobin. Thus it is concluded that we 

have to increase the concentration of hemoglobin rather the number of red blood cells 

in these patients.  



Pharmacologyonline 3: 240-243 (2010)          �ewsletter      Qadir et al. 
 

 243 

 

References 

 

1. Giovannucci E, Wu K. Cancers of the colon and rectum. In: Schottenfeld D, 

Fraumeni J, eds. Cancer. Epidemiology and Prevention. 3
rd
 ed. Oxford 

University Press. 2006.  

2. American Cancer Society: Cancer Facts and Figures. Atlanta, Ga: American 

Cancer Society, 2010. 

http://www.cancer.org/downloads/STT/Cancer_Facts_and_Figures_2010.pdf 

(accessed on June 24, 2010).  

3. Lipworth L, Tarone RE, McLaughlin JK. The epidemiology of renal cell 

carcinoma. Journal of Urology 2006;176:2353-2358. 

4. Smith RE Jr. The clinical and economic burden of anemia. Am J Manag Care 

2010;16:S59-66. 

5. Muravyov AV, Cheporov SV, Kislov NV and Volkova EL. Hemorheological 

changes in solid tumor patients after treatment with recombinant 

erythropoetine. Clinical Hemorheology and Microcirculation 2009;41:39–47. 

6. Nieder C, Haukland E, Pawinski A, Dalhaug A. Anaemia and 

thrombocytopenia in patients with prostate cancer and bone metastases. BMC 

Cancer 2010; 13;10(1):284. 

7. Hossain ASMT. Haematology. Laboratory Diagnosis in Medicine. CBS 

Publishers & Distributors Delhi: 1994. 

 


